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(54) IDLE SPEED CONTROLLER OF ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To change the target Idle speed 
according to user's needs. 

SOLUTION: In this engine, an idle intake quantity adjusting valve 62 
is provided on a bypass passage 61 for bypassing a throttle valve 
17, the idle intake quantity adjusting valve is operated on the basis of 
the deviation between the actual engine speed and the target idle 
speed, and the intake quantity is controlled. The target idle speed 
can be changed by an idle mode, having an opening not more the 
preset idle decision throttle opening. For example, the idle opening of 
the throttle valve 17 can be changed, and the target idle speed is 
changed on the basis of the changed idle opening. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a control system showing the example of the outboard motor with which this 
invention is applied. 

[Drawing 2] It is the side elevation of the engine of drawing 1 . 
[Drawing 3] It is the top view of drawing 2 . 

[Drawing 4] One operation gestalt of the idle revolving-speed-control equipment of this invention is shown, and 

drawing in which drawing 4 (A) shows the flow of target idle rpm computation, drawing in which drawing 4 (B) 

shows a target idle rpm reference-value map, drawing in which drawing 4 (C) shows a target idle rpm correction 

value map, and drawing 4 (D) are drawings for explaining idle revolving speed control. 

[Drawing 5] It is drawing showing the modification of the amendment map of drawing 4 (C), 

[Drawing 6] Other operation gestalten of the idle revolving-speed-control equipment of this invention are shown, and 

drawing in which drawing 6 (A) shows the flow of idle revolving speed control, and drawing 6 (B) are drawings for 

explaining this control. 

Pescription of Notations] 

17- Throttle valve 

61 - Bypass path 

62 - Idle inspired-air-volume regulator valve 

63 ~ Variable resistor 

64 - Personal computer 



[Translation done.] 



http ://www4. i pdl .ncipi . go.j p/cgi -bin/tran_web_cgi_ejj e 
♦NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of engine idle revolving-speed-control 

equipment. 

[0002] 

[Description of the Prior Art] In order to prevent conventionally the rotation fluctuation produced by dispersion in a 
load or an air content at the time of idling operation which has a throttle valve in the condition near a close by-pass 
bulb completely, an idle inspired-air-volume regulator valve is prepared in the bypass path which bypasses a throttle 
valve, and the idle revolving speed control which said idle inspired-air-volume regulator valve is operated based on 
the deflection of an actual engine speed and target idle rpm, and controls inspired air volume is known. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, the so-called troll which fishes while carrying out low-speed 
transit of the hull may be performed, and very low vessel speed may be required by the fish stock, and it is necessary 
to control an engine speed by this troll to a rotational frequency lower than idle rpm by small vessel equipped with an 
outboard motor. In this case, in the case of the engine which does not use the above-mentioned idle revolving speed 
control, when a user adjusts the idle opening of a throttle valve, idle rpm can be fluctuated, but in the engine which 
adopts the above-mentioned idle revolving speed control, since target idle rpm was decided, even if a user changes 
the idle opening of a throttle valve, since inspired air volume is controlled to become target idle rpm, it has the 
problem that idle rpm cannot be fluctuated. 

[0004] This invention solves the above-mentioned conventional problem, and aims at offering the idle revolving- 
speed-control equipment of the engine which can change target idle rpm according to a user's needs. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose this invention according to claim 1 
The idle inspired-air-volume regulator valve 62 is formed in the bypass path 61 which bypasses a throttle valve 17, In 
the engine which said idle inspired-air-volume regulator valve is operated based on the deflection of an actual engine 
speed and target idle rpm, and controls inspired air volume It is characterized by enabling modification of said target 
idle rpm. Invention according to claim 2 In claim 1, it is characterized by enabling modification of the value of said 
target idle rpm directly from the exterior (63 64). Invention according to claim 3 In claim 1, enable modification of 
the idle opening of a throttle valve, and it is characterized by changing said target idle rpm based on the changed idle 
opening, and invention according to claim 4 is set to claim 3. When performing idle revolving speed control below by 
the idle judging throttle opening set up beforehand It is characterized by making said idle judging throttle opening 
fluctuate according to the change in said changed idle throttle opening, and invention according to claim 5 is 
characterized by carrying said engine in an outboard motor in claims 1-4. In addition, the number added to the above- 
mentioned configuration is not made to contrast with a drawing in order to make an understanding of this invention 
easy, and thereby, this invention is not limited at all. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 - drawing 3 show_the_exaniple-Qf-the-QutbQajd-motoiijadth^ this inventionis-applied.^nd — 
drawing 1 is [ the side elevation of the engine of drawing 1 and drawing 3 of the block diagram of a control system 
and drawing 2 ] the top views of drawing 2 . In addition, the same number may be attached about the configuration 
same between each drawing, and explanation may be omitted. 

[0007] In drawing 1 , the outboard motor 1 is supported by the upper and lower sides and right and left rockable 
through the clamp bracket 3 at stem 2a of a hull 2. This outboard motor 1 is the thing of structure which carried the 
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engine 6 in the lower housing 5 with which the screw 4 was arranged. Said screw 4 connects a propeller shaft 1 1 with 
the lower limit of the drive shaft 8 prolonged perpendicularly through the bevel-gear device 10, and has composition 
which combined the propeller 12 with the back end of this propeller shaft 11. Said bevel-gear device 10 consists of 
drive bevel-gear 10a with which the drive shaft 8 was equipped, and advance bevel-gear 10b with which the propeller 
shaft 1 1 was equipped free [ rotation ] and which geared to drive bevel-gear 10a and go-astern bevel-gear 10c, 
[0008] The pre-go-astem switching unit 15 is arranged in the screw 4. This switching unit 15 is constituted so that it 
may combine with a propeller shaft 1 1 any of the go-astern bevel gear 10b and 10c they are a front by dog clutch 18c 
which connected change- speed -pull -rod 18b with the control lever 16 supported pivotably by the cross direction 
rockable through shift cable 18a, and was connected with this change-speed-pull -rod 18b or both may not be 
combined. In addition, 52 is a throttie opening sensor. 

[0009] Said engine 6 is a water cooling type four-cycle 4-cylinder engine, it arranges to longitude and it constitutes 
the crankshaft 20 so that an abbreviation perpendicular may be made at the time of transit, and the upper limit of said 
drive shaft 8 is connected with the lower limit of this crankshaft 20, An engine 6 is the thing of the structure which 
connected the piston 22 with the crankshaft 20 with the connecting rod 23 while carrying out insertion arrangement of 
the piston 22 into gas column 21a formed in the cylinder block 21. It sees to the hull cross direction of a cylinder 
block 21, and the cylinder head 24 is concluded by the back connecting face. 

[0010] Combustion chamber 24a formed in gas column 21a and the cylinder head 24 is equipped with the ignition 
plug 25. Moreover, the exhaust air bulb 28 and the intake valve 29 are arranged in the exhaust air port 26 and suction 
port 27 which are open for free passage to each combustion chamber 24a, respectively, and the closing motion drive 
of each [ these ] bulbs 28 and 29 is carried out with the cam shafts 30 and 31 arranged in parallel with a crankshaft 20. 
In addition, 25a is an ignition coil and 25b is an ignitor. The exhaust manifold 32 is connected to said exhaust air port 
26, and exhaust gas is discharged from the back end of a screw 4 through lower housing 5 from an exhaust manifold 



[0011] An inlet pipe 33 is connected to each suction port 27, and the throttle valve 17 is arranged in the inlet pipe 33. 
The bypass path 61 which opens the upstream and the downstream of a throttle valve 17 for free passage is 
established in an inlet pipe 33, and the idle inspired-air-volume regulator valve 62 is arranged in this bypass path 61. 
Moreover, insertion arrangement of the fuel injection valve 40 is carried out at the part expected to each suction port 
27 of the cylinder head 24, and the injection tip of this fuel injection valve 40 points to opening of a suction port 27. 
[0012] The engine 6 is equipped with the engine control unit 42 as a control device. The detection value from an 
engine speed sensor 43, the intake-pressure sensor 44, the throttle opening sensor 52, the engine temperature sensor 
46, the hull rate sensor 47, and the gas column distinction sensor 48 is inputted, and based on the operation-control 
map beforehand memorized from these detection values, this engine control unit 42 is constituted so that the fuel oil 
consumption of a fuel injection valve 40, fuel injection timing, the ignition timing of an ignition plug 25, and the 
opening of the idle inspired-air-volume regulator valve 62 may be controlled. 

[0013] The shift position sensor 55 is arranged in change-speed-pull -rod 18b of said switching unit 15. This shift 
position sensor 55 outputs the electrical-potential-difference value which detected the location (advance, a neutral, 
go-astern location) of change-speed-pull -rod 18b, i.e., the shift position of a control lever, and is proportional to a 
shift position to a control unit 42, and the lever rate sensor 57 which detects this rotation rate is arranged by the 
control lever 16, and it outputs the detection value from this sensor to a control unit 42. 

[0014] In drawing 2 and drawing 3 , an engine 6 is covered with cowling 7 and the driving pulley 13 and the flywheel 
14 are being fixed to the upper part of a crankshaft 20, The driven pulleys 16 and 19 are fixed to cam shafts 30 and 
31, and rotation of a driving pulley 13 is transmitted to the driven pulleys 16 and 19 with a belt 34. four gas column 
#l-#4 install in the vertical direction at an engine 6 — having — **** ~ each - four inlet pipes 33 should be connected 
with gas column #l-#4, and pass a throttle body 36 - it connects with the silencer 35 arranged ahead [ engine ]. # The 
inlet pipe 33 of 1 and#2 and the inlet pipe 33 of #3 and #4 join, respectively, and are connected to each throttle body 



[0015] To each throttle body 36, one common valve stem 37 has penetrated in the vertical direction, the throttle valve 
17 of drawing 1 is attached in this valve stem 37, and the throttle opening sensor 52 is formed in the upper limit 
section of a valve stem 37. The throttle wire 41 is connected with the pars intermedia of a valve stem 37 through a rod 
■3-8-imd4ever^-3 9-and-40rMt)reo ver,^llSTde*thei:opm e i n spi red-ai r-vol um e 

regulator valve 62 is arranged, and two rubber hoses 61a and 61b which constitute the bypass path 61 of drav^ng 1 
are connected to the unification section of each inlet pipe 33. A ftiel injection valve 40 is arranged by the cylinder 
head 24, and the fuel injection valve 40 is connected with the fiiel-supply rail 43. 

[0016] Drawing 4 shows 1 operation gestalt of the idle revolving-speed-control equipment of this invention, and 



32. 



36. 
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drawing in which drawing 4 (A) shows the flow of target idle rpm computation, drawing in which drawing 4 (B) 
shows a target idle rpm reference-value map, drawing in which drawing 4 (C) shows a target idle rpm correction 
value map, and drawing 4 (D) are drawings for explaining idle revolving speed control. 

[0017] in this operation gestalt, as adjustment of the opening at the time of the idle of a throttle valve 17 is attained 
with the stretching screw (not shown) and it is shown in drawing 4 (C), in a factory-shipments phase, it is set as 0.5 
(deg) as initial opening, and a user turns said stretching screw - idle throttle opening - for example, 0 and 0. - 
modification to 3 and 1.0 (deg) is enabled. 

[0018] In drawing 4 (A), first, engine temperature is read and a target idle rpm reference value is calculated on the 
map shown in drawing 4 (B) based on engine temperature (interpolation amendment is carried out about the value 
between each temperature). Next, the changed idle throttle opening is read and target idle rpm correction value is 
calculated on the map shown in drawing 4 (C). Next, in step S5, target idle rpm is calculated by applying the 
reference value and correction value of said target idle rpm. For example, when engine temperature changes idle 
throttle opening with 0.3 (deg) at 40 degrees C, target idle rpm serves as 650rpm, and it becomes possible 
[ controlling to a rotational frequency lower than idle rpm ]. 

[0019] To be shown in drawing 4 (D), in this control, the idle judging throttle opening B is set up beforehand, and if 
an engine speed is controlled in proportion to throttle opening and it becomes below the idle judging throttle opening 
B, it will shift to an idle mode from the normal mode, and will be controlled by the normal mode to become the target 
idle rpm corresponding to idle throttle opening Ththeta. In this case, when idle throttle opening Ththeta is changed 
into ThthetaAa-ThthetaAd from the initial opening ThthetaA, target idle rpm is changed into RevAa-ThthetaAd. 
[0020] Drawing 5 shows the modification of the amendment map of drawing 4 (C). Although target idle rpm is 
amended stair-like to modification of idle throttle opening, he is trying to amend target idle rpm on an unapproved 
story to idle throttle opening in this example in the amendment map of drawing 4 (C). In this case, as target idle rpm 
does not change to modification of throttle opening, he is trying to prevent incorrect actuation in near initial opening. 
In addition, a B point is idle judging throttle opening among drawing. 

[0021] Drawing 6 shows other operation gestalten of the idle revolving-speed-control equipment of this invention, 
and drawing in which drawing 6 (A) shows the flow of idle revolving speed control, and drawing 6 (B) are drawings 
for explaining this control. 

[0022] Since the idle judging throttle opening B is being fixed in said operation gestalt as shown in drawing 4 (D) For 
example, if it moves to ThthetaAb of the direction which closes initial opening, difference delta! with idle judging 
throttle opening will become large. The problem of memorizing sense of incongruity to this operation feeling if it 
shifts to the normal mode is produced. Moreover, if it moves to ThthetaAd of a direction which opens initial opening 
conversely, difference deltaT with idle judging throttle opening will become small, and when extreme, possibility that 
idle throttle opening will exceed idle judging throttle opening will also come out. 

[0023] As this operation gestalt solves the above-mentioned problem and shows it to drawing 6 (A), if the present 
throttle opening is the following, it will be step SI 1, and it will judge whether it is below idle judging throttle 
opening, and subsequently, it will amend idle judging throttle opening at step S14, and will perform [ the idle throttle 
opening changed like the above-mentioned at steps S12 and S13 is read, target idle rpm is amended, and ] idle 
revolving speed control at step SI 5. Subsequently, a judgment is performed to step SI 1 to return and the amended 
idle judging throttle opening, and when judged with having exceeded idle judging throttle opening, it shifts to the 
normal mode. 

[0024] Only the part to which amendment of the above-mentioned idle judging throttle opening fluctuated idle 
throttle opening as shown in drawing 6 (B) makes early idle judging throttle opening fluctuate, and he is trying for 
difference deltaT of idle judging throttle opening and idle judging throttle opening to always become a fixed value. 
For example, when idle throttle opening is made Minus Ab (deg) and it is made ThthetaAb, the idle judging throttle 
opening ThthetaBb is amended to Minus Ab (deg), and holds deltaT uniformly. Therefore, an operation feeling is not 
spoiled, even if an operator changes initial opening (idle throttle opening) in order to change idle rpm. 
[0025] Next, the operation gestalt of further others of this invention is explained. When the variable resistor 63 whose 
modification of the target idle rpm reference value memorized in the engine control unit 42 is enabled is formed and a 
user operates a variable resistor 63, you may make it try to amend target idle rpm, when idle throttle opening is 

Ghang^d7%utH5hMge-Ae-valtte-of^ar^et4dl«-rpnrtii^ gestalt, as shown in 

drawing 1 . Moreover, connection of a personal computer 64 is enabled, and a user inputs the value of target idle rpm 
and may be made to change it into the engine control unit 42 from a personal computer 64. 
[0026] As mentioned above, although the gestalt of operation of this invention was explained, this invention is not 
limited to this and various modification is possible for it. For example, in the above-mentioned operation gestalt. 
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although the example applied to four-cycle serial cylinder engine is explained, you may apply to a V-type engine, 

and, of course, may apply to a two-cycle engine. 

[0027] 

[Effect of the Invention] According to invention of claim 1 and two publications, so that clearly from the above 
explanation In the engine which an idle inspired-air-volume regulator valve is prepared in the bypass path which 
bypasses a throttle valve, and said idle inspired-air-volume regulator valve is operated based on the deflection of an 
actual engine speed and target idle rpm, and controls inspired air volume While said target idle rpm can be changed 
and a user's needs can be satisfied, and making a user's burden mitigate according to invention according to claim 3 
Can change target idle rpm by low cost using the throttle opening sensor used for other engine control, and according 
to invention according to claim 4 Even if an operator changes idle throttle opening in order to change idle rpm By 
small vessel which does not spoil an operation feeling, and is equipped with an outboard motor according to invention 
according to claim 5 The so-called troll which fishes while carrying out low-speed transit of the hull may be 
performed, very low vessel speed may be required by the fish stock, and an engine speed can be controlled by this 
troll to a rotational frequency lower than early target idle rpm. 
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